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An Analysis of the Reinforced Concrete Circular Ring Sector
Plates with Arbitrary Boundary Conditions
—Part 2 Effects of Steel-Ratio and Edge-Ratio—
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Cho, Jin Goo
Summary

This paper aims at investigating the effect of steel ratio and the magnitude of edge-ratio
on the mechanical characteristics of reinforced concrete ring sector plate. The influence of
steel bars was taken into account by coupling stiffness matrix of the steel bar element with
that of the concrete plate element without dealing with separate element of steel bar and
by establishing the composite stiffness matrix, which leads to the desirable result which does
not increase the number of element could be obtained.

Through case studies with 6 cases various steel ratios in ring sector plate supported at
four edges and 4 cases with different open angles, the influence of the steel ratio was examined.
A numerical anaiysis to find out the effect of the steel ratio due to above mentioned cases
was carried out by 4 boundary conditions ; all edges clamped (B.C-1), all edges simply suppor-
ted (B.C-2), curvilinear two edges clamped and other edges free (B.C-3) and curvilinear
two edges simply supported and other edges free(B.C-4).

The main results obtained are summarized as follows .

1. The effect of steel ratio on the magnitude of lateral deflection and x-directional bending
moment at the center of sector plate and the midpoint of outer and inner curvilinear edges
is almost the same up to 30° of open angle. Beyond 30° of the angle, the larger the angle,

PPN Sl PN 719 =  circular ring sector plate, R. C. element,
steel-ratio &t
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the greater the effect of the ratio.

2. In design works using balanced stee] ratio, the effect of steel bar can be ignored. But

for larger open angles, especially greater than 90°, it proves desirable to consider the effect

of steel bar.

3. The effect of the arc length of center circle/straight edge length on lateral deflection
and bending moment is remarkable in B.C-2. For larger open angle, the effect is also noted
except for B.C-3 which turn out hardly affected.

4. The effect of the radius of curvature/straight side length on lateral deflection and x-direc-
tional bending moment is noted in B.C-2, As open angle increases, B.C-1 and B.C-3 almost

agree and B.C-2 approaches B.C-4.
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Fig. 3-a. Deflection vs. steel-ratio, central

Steel-ratio(percent)
00 047 0.97 147 197 247

T —

1.0+
20 ;——-—0———’—*‘_‘—4—_-‘———'

301

X-moment{(,1072 L2)

40

|

n angle(degree)

N1

e
i

888 o

50¢

T

e e @
o

Fig. 3-b. X-bending
central

g

oment vs. steel ratio,



RERTRG H34% F1W 19926 34

Steel-ratio(percent)
0.0 0.47 097 147 1.97 247

~T

04
’_‘_,,_.—A———’—‘—’:_:—____—,_—_‘

50.80
T: o Open angle(degree)
:; 12 @ la= 0
S - 1a=30
g — a=60
E 16} —A— fa=9%0

|

22

Fig. 3~c. Y-bending moment vs. steel-ratio,
central

E 2 vy-EdE #tbE Fig 33 2o FF
el Aee A @K B @RS Ve
W KA BRiRkol A el wmind et
B ERT B B ¥Ex =4 Je
ot

% BAMAY A7) wE #MLE EREE Fig
49} 2t}

EE BFA BAMC] 30°0) FE w7R)
A @ BLE Ho|tr) B 30° Ll k9 Bgdle
Bkl whel ozt MR B&S RgAw
—ROZ BBfo] 45 Bk Yo 37
Vet 4538 &5 A$ole BA 30°Lk
AMe A BAY HES W gt X-%
HE g Y-EHES Mtk AYE QY A9
BUEgen ole A=A A digg +
HolHe] X-2HEE @RS Fig. 5 ¥ 634
Zow, 2rQ MLAFL K kA9
tER T sk, =3 A fhgss kol
Aol #hol Bt A S digs 399
oF BMLUBIHAT L gho] 7Y wE) AL
akoict.

a3y 288190 2 Tl RERAAMe
B ER3AE A S0 WA AQAT

Open-angle(degree)

0 30 60 90
l v T L
10
P P : Steel ratio(percent)
Q @ p=00
o Lor -6 1 p=047
7 ~& 1 p=097
S —A— . p=147
‘ ~% p=197
8 2.0L -
§ ______
© -
O L N—
24}
28+

Fig. 4. Deflection vs. open-angle, central
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Fig. 8-a. X-bending moment vs. L./L, central

(open angle 0°)
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